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SECTION IIL-FORECASTS. 
FOBECASTS AND WABNINQS FOB NOVEMBEB. 1917. 

I3y 1I. c'. FRANIEHFIELU, Supervising Forecaster. 

IDated: Weather nureau, Washingtau, 1). (1., Dee. 8,1917.1 

QENERAL PRESR CRE DTSTRTR'L'TION OVER THE NORTHERN 
HEMISPHERE, EXCEPT EI'ROPE AND JNTERTOR ASIA. 

Over the North Pacific Ocean, as indicated by the 
reports from Midway and Honolulu, pressure was 
generally high during the first two weeks of November, 
1917, m t h  a marked crest over the central ortion from 

alternate periods of niodera tely low and high pressure, 
with a fair depression from thc 16th to the 18th inclusive. 

Over the Aleutian Islands, as indicated by the reports 
from Dutch Harbor, pressure was generally high through- 
out the month, with R pronounced mtisimuni 011 the 29th. 
There was also another fairly marked crest on the 11th. 

Over Alaska pressure wtis genordy lorn during the 
first half of t.he month, with tile sxoeptioii of a short 
period of high pressure over t.he interior districts on the 
10th. During the second half of the month there mere 
successive periods of well defined high and low pressure 
areas, each of uhout 3 days' duration, with vel7 low pres- 
sure over southeastern Alaska on the 28th and equully 
marked high pressure over the interior on the 30th. the 
latter the eastward extension of the Aleutian high area 
above mentioned. 

Over the western portion of the United States 
moderately hi h pressure prevailed generally during the 

low for three days followed by a recovery to a ove noimal 
conditions during the nest 4 or 5 days. with another f d l  
during tlie closing days of the month. The first of those 
low areas apparently originated over the section enst of 
Alaska and moved southeastward with rapidl increasing 

Lakes &egion, it had devdoped int.0 a storm of reat 
intensity attended by strong gales and snow. i f te r  
learing the upper Lakes the storm continued to move 
southeastward with rapidly decreasing intensit J thou h 
the general depression. extended in marked &mi HS kr 
south as northern Florida. Aside from this great general 
depressiou barometric conditions were not unusual over 
the eastem half of the country, moderately high pressure 
prevailing during the first decade of the month and nearly 
normal conditions during the remainin days until the 

da s. 
6ver the North Atlantic Ocean low ressure predomi- 

ward, rapidly mcreasing in intensity and passing off the 
New England coast on the 10th with the proportions of a 
severe storm. 

the 6th to the 8th, inclusive. After the 1 4 t  P i there were 

\ first three wee % -s of the month, after which ressuro was 

intensit and by the 32d, wheu it had reache K tho uppor 

25th, when a me set in that continue B for about three 

nated, with a pronounced depression t R a t  moved north- 

STORM WARNINGS. 

p..- During the fimt week of the month low pressure 
vailed over the Caribbean Sea, and on the morning o the 
4th a hi h-pressure area of great magnitude covered the 
United Q tates and Canada with a crest of 30.7 inches over 
Ontario. The resulting gradient indicated the occurrence 

of fresh to strong north and northeast winds along the 
AtJantic coast, and small-craft warnin were accord- 

Moderately strong winds occurred. 
On the morning of the 18th, with rapidl rising pressure 

for moderately strong northwest winds were ordered at 
all Lake stations: and the winds occurred as forecast. 
At 8 p. m. of the 18th with the disturbance over new 
Brunswick, wurnings of strong northwest winds with 
much cooler weather were ordered at New York City and 
Sandy Houk, N. J. Moderate ales occurred both in this 

On tlie morning of tlie 19th a disturbance frob the 
Canadian Northwest was central north of Manitoba with 
an eastward movement, and at 2:30 p. m. advisory 
wirnings of fresh to moderately strong southwest and 
west winds wero sent to stations on Lake Superior and 
northern Lakes Michigan and Huron. This disturbance 
did not develop further, and no winds of consequence 
occurred. On the following morning there was a very 
inoderute disturbance over Louisiana with a northeastc 
ward movement, and at  2:15 p. ni. advisory warnings were 
issued for inoderately strong northeast and north winds 
011 t.he,Nortli Carolina and Virginia coasts. There were 
fresh winds on the North Carolinn, but none on the 

ingly ordered from Norfolk, Va., to f antucket, Mass. 

following a moderate disturbance, smal P -craft warnings 

vicinity and locdy  along the d ew England coast. 

Virginia coast. 
On the morning of the 21st auother Canadian North- 

west disturbance was central over western Lake Superior, 
and northwest wariiiiigs were ordered a t  10 a. m. for 
wcstc!rii Lake Superior, and soUtahwest, warnings for 
eastern Lake Superior, northern and central Lake Mich- 
igan and northern llake Huron. This storm continued 
to move slowly ncjutlieastward with steadily inc,reasing 
intensity, and : k t  4:30 p. in. northwest storm warnin 
werr ordcrod for the balance of Lake Michigan, and soutE8- 
west warniiigs on southern Luke Huron and Lakes Erie 
mid Ontario. This storm proved to be the most severe 
0110 of the montli, and 011 the evening of the 21st it was 
central over southern Michi an, with a barometer reading 

center WHS over the northwestern shore of Lake Erie &nd 
fresh to stron ales were blowin over Lakes Superior, 
Michigan, a n i  Suron. At Midfle Island, Mich., the 
wind velocity was 66 miles an hour from the northeast, 
with heavy snow falling. Wariiings that were about to 
expire wert? continued, and a t  noon whole gale warnings 
were ordered from Alpena, Mich., to Erie, Pa., and 
advices issued that it was dangexous for vessels to pro- 
ceed ou Lakes Huron and Erie. At 3:30 p. m. the warn- 
ings on eastern Lake Erie and Lake Ontano were changed 
to northwest. The gales occurred as forecast, except on 
Lake Ontario and eastern Lake Erie, whi.ch were n?t 
greatly affected, as the storm, after crossing Lake Em, 
continued east-southeastward with rapidly decreasin 

of 39.16 inches; On the B ollowing morning the storm 

intensity, a secondary disturbance having 
during the afternoon of the 22d over northern 
sey. Notwithstanding the severity of the storm on the 
U 

moderate southern disturbance was moving northeast- 
ward and was just off the North Carolina coast on the 

er Lakes, no marine casualties were re orted. 
%Ne  the above storm was moving sout f: eastward, the 
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BtdOllS. 

Colon ............................. 
Qatun.. .......................... 
Monte Llrlo ....................... 
Vi a ............................. 
&uela.. ....................... 
Juan Mina.. ...................... 
Qamboa.. ........................ 
Empire.. ......................... 
Cukh ........................... 
Rlo Qramle ....................... 
PedroY el ..................... 
mboa &fits.. ................. 

WOb3 ........................... 

morning of the 21st. There was some prospect of in- 
creasing development with the northeastward movement? 
and advisory warnings to this effect were sent a t  3 p. ni. 
to North Atlantic and southern New England coast sta- 
tions. The disturbance deepened as expected, and 
owin to the approach of the Lakes storm orders were 

at 8 a. m. of the 22d from Delaware Breakwater, 

increase from south and southwest and to shift to north- 
west by the 23d, reachin gale force. During the 22d 

and South, reaching 29.48 inches a t  Savannah, Ga., at 
1 p. m.; accordingly a t  4 p. m. northwest storm warnin 
were ordered from Reedy Island, Del., to Jacksonvig 
Orders were also issued to c.hange the warnings to north- 
west at 8 a. m. of the 23d from Delaware Breakwater to 
Portland, and to hoist northwest warnings east of Port- 
land. Howevor, by the morning of the 23d the storm 
had eatly decreased in intensity and all warnings 

No other storm warnings were issued during the month, 
exce t for the Canal Zone. On the morning of the 3d 

issue i a t  9:30 p. m. to display southwest storm warn- 

pressure continued to fa1 k rapidly throughout the East 

to ‘Portland, Me. The winds were espected to 

were Y owered. 

mar R ed high pressure prevailed over the South and low 
pressure over the Caribbean, 
northerly winds during the 
Canal Zone. This warning was 
rence of strong northerly winds 
of 40 miles an hour from the northwest at 5:30 a. m. of 
the 5th. Mr. R. Z. Kirkpatrick, Chief Hydrographer of 
the Panama Canal, reported as fol!ows regarding this 
storm : 

A high wind accompanied by occasional showers prevailed over 
the Atlantic side durin the day and night of the 4th and the morning 
of the 5th. The wincfaveraged 23 miles per hour for the 23-hour 
period from 9:30 a. m. of the 4th to 8:30 a. m. of the 5th. The storm 
stnrted with the wind in the southwcst, gradually shifting to the 
northwest b 4:30 a. m. of the 5th and obtaining a maximum velocity 
of 40 miles &m the northwest at  5:30 a. m. of the 5th. A t  S:30 a. m. 
of the 5th the wind velocit had dropped to 30 miles an hour from 
the northwest. The sea a n i t h e  bay were rather rough and s heavy 
swell was in evidence outaide the breakwater, but no damage has 
been re orted. Durin the period of the storm the temperature fluc- 
tuated &tween SOo and 73”. 

The following table will give a general idea of the rainfall over the 
Isthmus during the period of the storm. 

Canal Zone rainfall during e b m  of Nou. 65, 1917. 

Rainfall. 

Amounts. Began. Ended. 

Inches. 
2 73 Noon 4th ............. 4 a. m 6th. 
a 85 ........................ 
1.46 ........................ 
2 21 845a m 4th ......... 48. m 5th. 
2 15 9s. m., dh. .......... 4 a. m:: 5th 
2.67 ........................ 
1.64 e15 a. m., 4th ......... 11 a. m., 5th. 
0. OB ........................ 
1.06 ........................ 
0.88 ........................ 
0.72 12:30a.m.,6th ........ lIam.,6th. 
0. 68 ........................ 

2:30 Noon: 4th ............. 6 a. m:: 5th. 

No damage waa done to Canal structures. However, the schooner 
Blanche E. Ptndleton, which was swept mhore in the outer harbor of 
Colon during the norther of Februa 8-9, 1915, and has lain there 
mince, broke up during the night oTKovember 5. Also an 18-foot 
csyuca, carrying ’ Z ~ r s o n s ,  waa u . t  in Gatun Lake and 6 pereons 
drowned. The mn etsrted at Co on from the west, later veering to 
the northweat. The wava overtopped the West Breakwater for 
qnwe~ of 600 feet at timee. 

33&48--1&--2 

On the morning of the 24th there was a more moderate 
high area central over Arkansas and Louisiana with 
strong northwest winds over northwestern Cuba and the 
Yucatan Channel, and warninm~ of strong north winds 
wero again sent to the Canal %one These occurred as 
forecmt, but the set in earlier*tdan had been antici- 

stod, although t i e maximum wind of 42 miles an hour 
Prom the northwe3t did not occur until 7:25 p. m. of 
the 25th. Mr. Kirkpatrick has mitten as followa 
r3garding this storm: 

The stormy period from November 15 to 25. inclusive, reachod its 
climax on the 24th and 25th in an uiiusually high wind of the “norther” 
type. Doring the fore part of this period the winds were moderate 
and mostly from tlie west and southwest. B the B d  the wind had 
shifted to northwest and continued to blow zom that direction with 
occasional changes to north. By 3 a. m. of the 24th it had increased 
in velocity to 35 miles per hour and continued to average from 25 to 
34 miles per hour till 8 a. m. of the 35th, when it moderatod and b 
afternoon had fallen below 20 miles per hour. For the 17-hour e r i d  
from 1 p. m. the 84th to 6 a. m. tlie 25th the wind averaged.s&htl 
over 31 miles per hour with a maximum velocity for a penod of % 
minutes of 4‘1 miles from the northwest at 7:28 p. m. This hae been 
exceeded only once in the last 10 ears. 

The storm was accompauied gy light showers. The barometer 
averaged 0.0s inch above normal and the reading at  8 a. IU. the 24th, 
39.975 inches. is with oue exception the highest ever recorded in 
November. The temnjerature waa aubject to sudden changes [and 
ran ed] from 79O to 73 . A heavy swell was running outside the harbor 
sncfthe water in the bly ww very rough and choppy. 

Xo material damage was reported. 
On tho morning of November 26, althou h hqh pres- 

sure conditions over the eastern half of the 6 nited States 
and the Gulf of Mexico were more stron ly marked than 

winds for the Canal Zone apparently failed of full local 
verification, but nevertheless strong northeast winds 
wore reported a few hundred milos to the east-northeast- 
ward on the morning of the 28th. 

Under date of December 1,1917, Mr. Kirkpatrick wrote 
as follows regarding this warning: 
During this eriod the wind blew continually from the north and 

northeast, the lourly amounts varying from 2 to 23 miles. The wind 
was light to moderate during the night, reaching its greatest velocity 
in the middle of the day. On the 27th it averaged 17 miles from 11 
a. m. to 5 p. m., and on the 28 the sea was reported unusually rough at 
the entrance to the harbor. 

There were 1.51 inches of rain on the 27th and 0.23 inch on the 28th. 

on the 24th, s warning of strong nort % and northeast 

FROST WARNINQS. 

November opened with low temperatures prevailing 
throughout the South, and frost warnings were issued on 
the lst, 2d, 3d, and 6th. Those of the 3d included 
northern Florida, where the minimum temperatures on 
the following mornin ranged from 38’ to 44O with clear 
weather. As the c i d  weather continued, no further 
warnings were sent for the local frosts that occurred dur- 
ing the ensuing 7 days north of Florida. 

On the morning of the 12th, with a moderate disturb- 
ance over Alabama and high pressure closely following, 
frosts were forecast for the morning of the 13th over north- 
ern Alabama and interior Mississippi; but the weather 
remained cloudy. On the morning of the 15th pressure 
was again hi h over the Gulf States and the Central 

16th throughout the South as far as northern flc’lorids. 
The warnings were repeated on the following morni 
and frosts appear to have occurred quite generally as h 
been forecast. 

Valleys, and P rosts were forecast for the morning of the 

3 
frost warnings were sent to the Cam fi nas and Georgia; 

On the morning of the 23d, followin the Lakes storm, 
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but subsequent events showed that they should have been 
sent generally throughout the South, as heavy frost was 
re orted on the morning of the 24th over northern 
Fir ida and temperature3 below freezing in the eastern 
Gu:f States. 

Goioral frost or froezing-tcmporature warnings for tlic 
South wore sent out on the 24th and 25th, thc frost bclng 
eupe-ted to extend into central Florida on the niorning 
cf the 25th and as far sout,h as the 26th parah1 on t’hc 
morning cf the 26th. Thex  warnings were fully vcrificd, 
light frost occurring in Florida on the niorning of tho 
23th to a short distanco below the 26th parallel. 

“NORTHERS” OF THE CANAL ZONE. 

Tho constantly incrcasing magnitude and importanco 
of traffic through tho Panama Canal has lcnt an addi- 
tional intcrest and value to thc nietcorological conditions 

. of that vicinity, and among thc niost important of t.lic;o 
are the strong northwest to northcast winds that blow a t  
tinic; from Boyember to April. lheze continuc froni ono 
to as many as oiglit days, and froqucntly causo con-’d cr- 
ab!o damage to shipping, dock structurc3, otc. Thcso 
“northcrs” arc not by an mcsns confined to thc locality 

Cuba, the Guif of Ifcsico, thc eitstcrii coast of Mexico, and 
the coasts Cf the Ccntral Anicrican Rcpublics. l h c  
literature on tho subje-t is c uito cstensive, tho cnrlimt 

American Journal of bciencc tor 1544 (sc-ond ecricj, vol. 1). 
In  his discussion of tho qucstion Kcdfeld trcite.1 prin- 
ci ally the ‘Lnort.licls” that occurrcd on tho Mcsican const 
fatowing tho passngo cf Wojt Indian hurricanc;. Thcy 
occur nioro of ten, howcrcr. wit.hout than with tlic pas- 
sago of hurricanc;, although thc gcnoral prcssurc distri- 
bution over large arois is mainly uf thc sanx charnct.er. 
The most rcxnt  contribution on tho suhjc:t is an unpub- 
lisilel manuscript by Mr. Gcorgo J. Bcntlcy, obscrrer, 
Weither Buroiu, who was fornic Ay connec?to :1 with tho 
Hydrographic and Mo teorologicnl sc9,ion of tho Pannnis 
Canal. In h i s  paper Mr. Bc:it,!cy malic3 a propor clih’or- 
ontiation beh-cen “nortliers” and “ trado winds,” tho 
former belng freih to strong gusty and squally, from 
northwest to northezst and accompnnicd by intcrniitto:it 
rainfall, while tho latter aro niore modcrate, stcicly, and 
very constant winds from tho northcast and seldom ac- 
companied by rainfall. Quitc rcxntly blr. R. Z. lark- 
Patrick, chief hydrographor of thc Canal Zonc, subniittcd 
a memorandum on tiicx ‘ I  northcrs.” This memorandum 
contained much valuable information of a historical 
character and i t  is thcrcfore reproduced virtually in its 
ontiro ty. 

Hisiorical no:es on northers.-The following memornn- 
dum on “northers” was prepared from all dats ‘both 
French and American which wcre available. Information 
on “northers” prior to American occupation is taken 
for the most part from a report of Mr. Uuboc to thc 
director of Freircli works in July, 1SS1. 

The only storms of wide estant that visit the Isthmus 
are the so-called “northers” that occasionally reach as 
far south as Colon during the period froni November to 
April, the season of thc northerly trade winds. They 

cf Panama, but cover t P io n-cstern Caribbezn, u-cjtcrn 

contribution probably having ‘b cen that of Re:lfic!.d, in tho 

selr. 
_- 
lY17.. 
18111.. 
lwi5.. 
l S 2 . .  
1Si3..  

1SiS.. 

lrCi9.. 
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are occasioned by an anticyclonic or high-pressure area 
over the Gulf and West hdics, there being a strong 
steady blow from this region of high barometric pressure 
toward the equatorial belt of low pressure. The principal 
damage to shipping interest3 results from the heavy 
swell and high waves that accompany these “northers” 
and not from any estremely high maximum wind veloci- 
ties. The barornetpr does not indicate their approach 
and they come suddenly, attaining their full violence 
shortly after their a pearance. There is, however, ordi- 

followin the passa e of these storms. 

of occurrence, direction of the wind, together with re- 
marks as to the dAmage dona by the stwms. 

List of ‘L~n3r thm”front  Frexc5 recorda f o r  l‘le Canal Zone. 

nnrily a considernb P e rise in pressure accompanying or 

The fo 5l owing tab 9; e gives n list of “northers,” the date 

~ 

Remarks.. 

Norember.. . nnw ._... 7 Much damage to wharves. 
0.t. 32 _.._... n ....._.. 3 
0 tLb?r ._._.. sw ...... ......... Lnstcd 6 h x m :  drrmngo,S3333,033. 
Fcbruirv _.__ nnw _.... 5 \\’harues dmaged. 
Jan. le19 .... nnw ..... 6 Sea furious. 1) hari-es 5 and 0 artly de 

stroyed: 2 vessels dsmaged at w f k c s .  
De:. R ......_ nnm ..... 4 1:oval Mail steimer P4r3 twisted with 2 811. 

c h m  and 93 hthoms of chin ,  under strong 
strim. 

Nor. ?1-3 ... n _...... . 4 Whsrrcs 4 and 0 damaged. 

Diw-tion I \rcrsols 
of wind. wretkcd. 
-- 

1 W  

19 6 
19 G 

The following is an estract from the report of Mr. 
Duboc : 

Tlw snilor3 of (‘olon arc of one accord in affirminp that B ‘Lnorther” 
rnav orriir every war. IIowevcr. thev are not generallv to be expected 
nlor? than Once in two yr?sr3. 7 he “northera” of lS7S and 1579 wera 
both verv stmn:, while, on the contrary, that of 18Sn was nearly im- 
p m q M > l e  (I+l)ruary), but in November or December, 1SS1, them 
wa3 a veritable temp?st. 

The above are all the available data of the “northers” 

De?. 2-5.. ._......_............ 14 vcssels said t D  hnve been strmded. 

Uc.cmber.. . .................. 5 dip’ duratiun, last week in Deremh. 
I 

J m .  21i-27 ... ..._. ....... ..._... NO damigc IVpJrted. 

of lSS0 alld lSS1. 
The followinz t.nble gives other “northers” of which 

we hnve knowldge, to&her with dates and remarks: 

Ccmarks. I Year. I hIonth. 

The recorcl of “northers” between lSSl and 1906 is 
very meager, and it is hardly likely that those listed 
above were all t h n t  occurred. 

In the table following are 1ist.d those storms in which 
the wind nveraged 18 or more miles an hour for a period 
of a t  least 24 hours, wit!i a masimum velocity exceedin 
25 niiles an hour. Tiiis data is taken from Cristobal an 
Colon records froni December, 1907, to October, 1917. 
The storms listed below can not all he considered a8 
‘Lnortliers” in the true sense of the word, although they 
are all a direct result of the interchange of air which 
tskes place between an area of high barometric ressure 

low atmoqheric pre33ul.e. 

i 

over hie Gulf and West Indies and the equatoria s belt of 
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ha. I.-I’ressuro dlstribution on Fob. 11,1910, pmccding the norther of Fob. 15-15, 1010, in the Cam1 Zono. At Colon tho wind nttalned B vclocity of 311 mis./hr. from northwest. 

Ra. L-Pmsure distribution on Mar. 15,1013, prexdhg the norther of Afar. 17-10, 1913, In the Caml Zone. At Colon th3 wind attained a veloclty of 38 mls./hr. from northeast. 
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NOVEMBER, 1917. 

Dec. 25-2S, 1907.. ........ 
Dee. 31.1907-Jan. 3,1908 
Jan. 14-15 1w)9 .......... 
Feb. 2-4, isoS ............ 
Feb. 20-!22,1808 .......... 
Mar.6-12 108  ........... 
Apr. 4-10: 1w)8... ........ 
Jan 8-9 1903 ............ 
Jan' 31-keb 1 1809.. .... 
Fed. 17-1s, ida.. ....... 
Jan. 16-19 1910 .......... 
Jan.30-31: 1910 .......... 
Feb. 13-15,1910.. ....... 
Der. 3,1910 .............. 
Feb. 16-18 1911 ......... 
Feb. 21-24; 1911.. ....... 
Mar.6-7 1911. .......... 
Apr. 14-i7 1911. ........ 
Dee. '&31,19ll .......... 
Jan 5-6 1912 ............ 
Jan.21-ki 1912 .......... 
Mar. 1C21,1912.. ....... 
Apr.23-27, 1912 .......... 
Nor. lbaO,l9l2 ......... 

Nov. 3lLD;?e. 2,1911 ..... 

~ e d .  Zi-dar. 5, isia ..... 
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!28 
27 
31 
a8 
31 
23 
32 

31 
32 as 
Z7 
31 
36 
38 

27 
30 
26 
23 
34 
34 

32 
I 27 :a 

aP 
33 
33 

Maximum wind I velocity. 

Feb. 510,1914 ........... 
Feb.161R 1914. ........ 
Mar. a%%, 1914.. ....... 
Apr.22-21,1914.. ....... 
Mar. 8-14.\914 ........... 

Dates (inclusive.). - 
per I hour. 

I Miles 

28 
28 
35 
28 
aS 

- 
D i m  
tion. 
- 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
n. 

n. 
n. 

n. 
n. 

l lW. 
n. 
ne. 
n. 
ne. 
n. 
ne. 
ne. 
ne. 
n. 
ne. 
ne. 
ne. 
nw. 

ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
n. 
n. 
-- 

Dates (mclusive). 

~ ~~~ 

Feb 9-14 1815 ......... 
Feb: 15lb  1915.. ...... 
Feh. 24-27' 1915. ....... 
Mar.2-9 i915. ......... 
Mar. 1$-13.1915.. ...... 
Mar. a&% 1915.. ...... 
~ p r . 3 - e  1'915.. ........ 
Der. i 3 - i ~  1915 ......... 
Dee.31,1Ri5Jan. 1,1916 

Jan. 4-5.1916 ........... 
Jan.19-51 1916 ......... 
Jan. 21-35' lql6.. ....... 
Feb. 3-5, i9111.. ........ 
Feb 8-10 1916 ......... 
Feb:ZO-Zi h16. ....... 
Feb. -2'3: 1916.. ...... 
Mar. 4-6.1916.. ........ 
Mar. 17-21 1916.. ...... 
Dee. as, isis-Jan. 3,1917. 

Jan. 16-18 1917 ......... 

Feh. 6-i, 1217. ......... 
Feb 11-12 1917 ........ 
Mar. 2,1917.. .......... 
Mar.6 1Y17.. .......... 
?biar.hl 1917 .......... 
Mar. lS-Zi 1917.. ...... 

Jan. 22-21' 1917 ......... 
Jan. 27-Fib. 3,1917 ..... 
Feb: 19-25: 1817.. ...... 

NOV.4-5 h i 7  .......... 
Nov. 2435,1917.. ...... 

ldaximum wind 
velocity. 

Miles 
p r  

hour. 

39 
34 
29 
30 
30 
32 
46 
30 
31 

31 
31 
38 
ad 
3u 
27 
27 
30 
31 
33 

33 
25 
:3ti 

a0 
3s 

27 
23 
32 
40 
II 

as 

a7 

- 
Direct 
tiou. 
__ 
n. 
n. 

ne. 
ne. 

ne. 
ne. 
n. 
ne. 
ne. 

n. 
n. 
ne. 

n. 

n. 

ne. 

n. 
n. 
n. 
U\V. 

nw. 
U\V. 
nw. 
nw. 
nu'. 
nw. 

ne. 
ne. 
ne. 
nw. 
nw. 

ne. 

-R. 2. Kirkpatfick, Chief Hydrographer, C a d  Zona. 

Study in detail of 26 of t,he more important of the 
northers disclosed that while all were ultimately due to 
strong high pressure to the northward with stee gradi- 

least four closely related types. One map of each ty e, 
for a day imniediately receding the occurrence o f  a 
norther, is here reproduce B as figures 1-4. The first type 
(fig. 11, preceded the norther of Februurv 13-15, 1910, 
when the wind at Colon, Canal Zone, reached a velocity 
of 36 miles an hour from the northwest. On the morning 
of February 11, 1910, pressure was low over the eastern 
Gulf States and the eastern Gulf of Mesico-center of 
29.72 inches at Pensacola, F1s.-wit.h general and marked 
high pressure over the remainder of the United States- 
30.72 inches over thc upper St. Lawrence Valley, 30.49 
inches over North Dakota. Gradients were steep north- 
eastward. 

e (fig. 2) preceded the norther of March 

of 36 miles an hour from the nort,heast. On the morning 
of March 18 pressure was low over the cast,ern half of 
the Unit.ed States-29.32 inches at AI ena, Mich-and 
high over the western half of the UnitecfStates as well as 
over the Atlantic Ocean-30.54 inches orer Wyoming 
and 30.30 inches over Bermuda, with steep gradients 
especially in the central West. The low pressure es- 
tended down to the Gulf coast giving 29.78 inches at 
Pensacola, Fla. 

The third t e (fig. 3) preceded the nortrher of Decem- 

reached a velocity of 33 miles an hour from the north- 
west. On the morning of December 26 marked low pres- 
sure covered the Plains States-29.30 inches over eastern 
South Dakota, 29.60 inches over southern Texas with 

ents, yet the preceding pressure distribution may \ e of a t  

The second t 
17-19, 1013, w I? en the wind at  Colon reached a velocity 

ber 28, 1916 Y anuary 3, 1917, when the wind at Colon 

e q u d  marked high pressure over t,he eastern half of 
t.he d i t e d  States-30.66 inches at  Cochrane, Ontario. 
Grsdients were ver steep everywhere escept over Texas. 

ber 4-5, 1917, when the wind a t  Colon reached a ve- 
locity of 40 miles an hour from the northwest. On the 
morning of November 3, pressure was low (29.83 in.) 
over the entire Caribbean Sea, and high over the eastern 
United States-30.60 inches over west.ern Tennessee. 

The four types may be summarized as follows: 
1. Low pressure over Gulf of Mesico, and high press- 

ure to northward and northwestward. 
3. Low pressure over eastern half of the United 

States estending down to the Gulf of Mesico, and high 
prossure over the western half of the United States with 
steep gradients, westward. This type is 
accentuated whenever hig i pressure prevails also over 
the middle Atlantic Ocean. 

3. The reverse of No. 3. 
4. Low pressure over the Caribbean Sea and high 

pressure over the oastern United States. Gradients 
not essentially as stee as in the preceding types, yet, 

Following is a map showing the locations of the 
meteorological stations in the Canal Zone and a portion 
of Panama. 

The fourth type ( K g. 4) preceded the norther of Novem- 

nevertholess, well mar R -ed. 

FIO. 5.-Lwalion of meteorological stations in Canal Zone. 

WARNINGS FROM OTEEZ DISTRICTS. 

Chicago (ZIZ.) district.-No warnings were issued b 
this district during November, 1917.-Chas. L. Nitcliol[ 
Assistant Forecmter. 
N m  OrZeans (La.) district.-The weather was unusually 

free from disturbances. Although masimum wind ve- 
locities of 33 to 33 miles per hour slightly exceeding the 
verifying velocity of 30 miles, occurred a t  Galveston, 
Texas, on the Mth, 19th, and 23d, they were of too 
short duration to constitute storms, and the preceding 
conditions furnished no definite indication of their 
probability. No storm warnings were issued. In marked 
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contrast with the preceding month, no cold W ~ V C S  
occurred and no cold-wave wxnings were issued. 

The anticyclonic conditions that continucd over nncl 
to the eastward of this dist.rict. during thc fiist t.cn dn s 
resulted in cold nights, low wind movemcnt, and t r io 
accumulation of much ham and smoke. 

Frost warnings were issued as follows, and were 
justified: 

Frost for southern Louisiana'.was forecast daily from 
the 1st to the 7t.h, inclusive; for tho southern port.ion 
of eastern Tesas, escept in the lowor Rio Grandc Vnlle ', 

eastern portion of east,ern Tesns on the 4t,h. 
Frost was forecast on t.ho 15t.h for t,he interior of 

Louisiana and of tho sout.liern port.ion of cnstern Tcsns. 
except in the lower Rio Grnnde Valley; on t,he 15th and 
16th. for Louisiana - and estremc ca.stcrn Tosas, wit.li 
freezing in the interior of Louisiana in thc forcccnst! of 
the 15th; on the SOtli, for Louisiana nnd eastein Tesns, 
to the coast, with henry frost in tlic interior: on thc! 32d, 
for the sout.hern portion of Texas escept on t.he imme- 
diate coast and in the lowor Rio Grando Valley. 

Temperatures lower than those nnticipated from 
the preceding conditions occurred in 1-ouisiana on t.ho 
morning of the 34t,h, wit.11 freezing in tlic int.orior. Frost 
to the coast and freezing nearly to 1,110 coast in Lnnisima, 
and frost in extreme eastotn Tesns, were predicted for 
the following morning and were verified. 

Fire-weather warnings for t.he forested regions of 
Oklahoma and Arkansas were issued on t,lx 17th. The 
wind occurred as forecast but tho rain cont.inucd longer 
than was espected. 

For the benefit of persons engaged in outdoor work, 
forecasts of fair weathe;. for the entire dist,rict were 
extended 24 hours beyond the usual period on the 1st 
and 2d, and 48 hours 011 the 31st, and were verified.- 
R. A. Dyke, Assistant Pbrrcastcr. 

Denver [ CoZo.) district.-The month was free from 
severe storms. The only spocial warnings issued wore 
for frost in south central Arizona on the 27t-11, 28th and 
29 th. These warnings were verified.--E: I-I. Brctmlcu- 
burq, Disbict Forecaster. 

San Francisco (Cal.1 district.-Several times during 
the first half of November, 1917, storms approached the 

on the 1st and Pd: and for blie enatern half of t.he sout !- I- 

northern edge of this district without causing very 
high winds at Weather Bureau stations, although at 
Triangle Island, British Columbia, about three hundred 
miles north of Tatoosh Island, Wash., winds varying 
from 60 to 76 milos were reported at  tho time the obser- 
vntion wits taken. Thcse storms moved eastward, but 
on account of their prosimity storm wainings were 
issued on tho 2d, Sth and 11th to our stations at the 
cntrancc to  tlic Columbia River, Strait of Juan de Fuca, 
nnd the Gulf of Georgia. At the same time advisory 
iiicssages were scnt to Seattle, Tacoma, and the United 
States navy yard a t  Bremcrton. 
wcre only partly verified it is believed they were fu B y 
justified in view of the dangerous conditions prevailing 
In i t  a short distance to the north. Storm warnings 
wore also sent to northern seaports on the 26th, 27th 
nnd 39th. Verifying relocities occurred a t  Seattle 
during the night of the 27th, 28th and 29th-3Otli; but 
none wns reported a t  the northern coast stations. 

I n  addition storm warnings were ordered along the 
nortlicin coast of California on the 29th and 30th; 
both were verified. 

Small-craft warnings wore issued on 8 occasions to 
two or mor0 stations; it is believed that they served a 
useful purpose and were fully justified. 

From thc 14th to the E d ,  and on the 26th and 27th, 
light frost formed a t  muny places in the interior of 
California and also along its northern coast above Cape 
Mciidocino. In  some esposed locations tho frosts were 
heavy, but they did no damage of consequence as the 
staple crops had previously been safely secured. Nearly 
all these frosts were predicted 24 hours in advanco. 
Two frost warnings were issued which were not verified 
on account of the intervention of clouds that unespect- 
edly develo ed during the early morning. 

was mostly of anticyclonic character and coneeauently 
the rain was light, especially in California and Nevada 
wliero Inme is hndly needed for fall plowing and to start 
a new growth of grass for stock that had been brought 
from the niountains and placed on the winter ranges in 
the foothills and valleys.-E. A. Beak, District Forecater. 

While t.hese warnin 

During t P io middle portion of the month the weather 


